Final Examination Wednesday, 23 April 1997 Mathematics 189-315B

1. Solve the following initial value problems.

d
(i) (10 marks) ﬁ =y® cosz, y(0) = 1.

d
el R Y2, y(0) = 1.
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(ii) (10 marks) Yo

2. (i) (10 marks) Solve the initial value problem

Py, (dy\° dy
— = _— = —_— = 1

leaving your answer in implicit from.
(ii) (10 marks) Find the general solution of the equation

d?y dy

2

“ 7 4302 4 y=0.
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3. (20 marks) Given that y;(z) = secz and yo(x) = tan z are solutions of the equation

2
% — (tan :B)Z—y — (sec® z)y = 0,
T T

find the general solution of the equation

2
% = (tan:z:);i—y — (sec” z)y = 1.
T T

4. Use the Method of Undetermined Coefficients to find the solution of the initial value
problem

d’y  dy

_ 4— = 4 z = _— = ]__

5. (20 marks) Find a fundamental set of solutions of the equation

d*y

2 2
22(1—2%)——= —2y =0
( ) oz 2

expressed as series in powers of .
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6. Suppose that a function g is defined by

0 ift<0
gt)=<t ifo<t<1
1 ift>1

(i) (5 marks) Find the Laplace transform Lg of g.
(ii) (10 marks) Find the Laplace transform Ly of the solution y of the initial value
problem

y' =20 +y=g@), y(0)=0,y'(0)=0.
(iii) (5 marks) Find the solution y itself.



